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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of claims 1 -1 6 in the reply filed on 
12/19/2005 is acknowledged. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 3 and 16 rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The claim to an annealing temperature being 
greater than 1 150 is not entirely supported by the specification. The specification states 
that the "upper limit of the annealing temperature is, for example, 1200 (degrees) 
Celsius, which is the maximum temperature of the semiconductor device and the 
withstand temperature of the substrate". Therefore, the specification does not support a 
claim to an annealing temperature greater than 1200 degrees Celsius. Examiner 
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believes that this claim should read -...equal to or higher than 1150 degrees Celsius 
and equal to or less than 1200 degrees Celsius...-, and will examine the claim as such. 

3. Claims 1 and 1 1 rejected under 35 U.S.C. 112, 2nd paragraph, as failing to 
particularly point out and distinctly claim the subject matter which the applicant regards 
as the invention. The claims to forming a conductive film and a gate electrode through 
an insulation film are not enabled by the specification. It is unclear to the examiner, 
after reading the specification, how the conductive film/gate electrode are formed 
through the insulation film. In addition, Figs. 7-1 1 , which describe the formation of the 
device, do not show a conductive film/gate electrode formed through an insulation film. 
From these figures, it would seem to be more accurate to describe the conductive 
film/gate electrode as being formed on the insulation film. Examiner recommends that 
the claim be amended as such, and for purposes of this office action, will examine the 
claims as such. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 rejected under 35 U.S.C. 102(b) as being anticipated by Ridley et al. 
(U.S. Patent #6465325). 



Application/Control Number: 10/790,21 1 Page 4 

Art Unit: 2815 

Regarding claim 1 , Col. 4, Lines 1-50 and Figs. 2-6 of Ridley et al. disclose a 
method for manufacturing a semiconductor device comprising the steps of: 

forming a trench (trench is area filled with insulation film (41) and 
conductive film (42) in Fig. 2) having an inner wall (inner wall of trench is covered 
with insulation film (41)) in a substrate (20, 26); 

forming an insulation film (41) (Col. 4, Lines 7-8) on the inner wall of the 

trench; 

forming a conductive film (42) (Col. 4, Lines 8-10) in the trench on the 
insulation film; and 

annealing the substrate at an annealing temperature (Col. 4, Lines 29-39) 
after the step of forming the conductive film (42) 

The claim to performing the annealing step for the purpose of removing a 
damage in the insulation film is a purely functional limitation. It is well known that similar 
method steps will have similar functions and effects on the final product of the method 
of making. Thus, as the method of Ridley et al. meets the methodological limitations of 
this claim, it should exhibit similar effects. 



V 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Ridley et al. 
in view of Miyazaki et al. (U.S. Patent # 6258640). 

Regarding claim 3, Ridley et al. discloses the method according to claim 1, 
wherein the substrate (20, 26) is made of silicon (Col. 3, Lines 52-55), but fails to 
disclose the annealing temperature being equal to or higher than 1 150 degrees Celsius 
and equal to or less than 1200 degrees Celsius. 

Miyazaki, however, teaches an RTA process wherein the annealing temperature 
is equal to or higher than 1150 degrees Celsius (Miyazaki, Col. 10, Lines 26-33). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
annealing temperature of Miyazaki into the process of Ridley et al. One of ordinary skill 
in the art would have been motivated to modify Ridley et al. in the above manner for the 
purpose of improving leakage characteristics of the final device (Miyazaki, Col. 10, 
Lines 26-33). 

6. Claims 1,5,7,11, and 1 3 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Aoki et al. (U.S. Patent # 6469345) in view of Jin et al. (U.S. Patent # 6350665). 
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Regarding claim 1 , Aoki et al. discloses a method for manufacturing a 
semiconductor device comprising the steps of: 

forming a trench (6) having an inner wall (inner wall of trench is covered 
with insulation film (7a) in Fig. 2B) in a substrate (1, 2, 3); 

forming an insulation film (Fig. 2C (7a)) on the inner wall of the trench; 
forming a conductive film (Fig. 2G, (8)) in the trench on the insulation film; 
Aoki et al., however, fails to disclose annealing the substrate at an annealing 
temperature after the step of forming the conductive film so that a damage in the 
insulation film is removed at the annealing temperature. 

Fig. 5A of Jin et al., however, teaches the annealing (524) of a substrate at an 
annealing temperature after the formation of a conductive gate electrode (502) (Col. 13, 
Lines 44-53). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
annealing step of Jin et al. into the method of Aoki et al. The ordinary artisan would 
have been motivated to modify the method of Aoki et al. in the above manner for the 
purpose of repairing damages arising from the deposition of an interlayer dielectric layer 
(Col. 13, Lines 44-53). 

Regarding claim 5, Aoki et al. and Jin et al. disclose the method according to 
claim 1 , wherein the conductive film is made of doped poly crystalline silicon (Aoki et al., 
Col. 3, Lines 7-8), and wherein the insulation film is made of silicon oxide and silicon 
nitride (Aoki et al., Col. 2, Lines 57-62). 
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Regarding claim 7, Aoki et al. and Jin et al. disclose the method according to 
claim 1, 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et aL, Fig. 2H (7e)), 

wherein the trench (Aoki et aL, Fig. 2B (6)) includes a sidewall (Aoki et al., 
Fig. 2H (side walls of trench (6), having oxide film (7a) disposed thereon)) and 
upper (Aoki et al., Fig. 2H (upper portion of trench (6), having oxide film (7d) 
disposed thereon)) and lower portions (Aoki et al., Fig. 2H (lower portion of 
trench (6), having oxide film (7e) disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) is 
disposed on the sidewall of the trench (Aoki et al., Fig. 2H (side walls of trench 
(6), having oxide film (7a) disposed thereon)), the upper oxide film (Aoki et al., 
Fig. 2H (7d)) is disposed on the upper portion of the trench (Aoki et al., Fig. 2H 
(upper portion of trench (6), having oxide film (7d) disposed thereon)), and the 
lower oxide film (Aoki et al., Fig. 2H (7e)) is disposed on the lower portion of the 
trench (Aoki et al., Fig. 2H (lower portion of trench (6), having oxide film (7e) 
disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) 
includes a silicon oxide film (Aoki et al., Fig. 2H (7a)), a silicon nitride film (Aoki et 
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al., Fig. 2H (7b)) and another silicon oxide film (Aoki et al. f Fig. 2H (7c)) (Aoki et 
aL.Col.2, Lines 57-62), and 

wherein the upper (Aoki et al., Fig. 2H (7d)) and lower (Aoki et al., Fig. 2H 
(7e)) oxide films are made of silicon oxide (Aoki et al., Col. 2, Lines 66-67). 



Regarding claim 1 1 , Aoki et al. and Jin et al. disclose a method for manufacturing 
a semiconductor device comprising the steps of: 

forming a trench (Aoki et al., Fig. 2H (6)) having an inner wall (Aoki et al. 
(inner wall of trench is covered with insulation film (7a) in Fig. 2B)) in a substrate 
(Aoki et aL, Fig. 2H (1,2, 3)); 

forming an insulation film (Aoki et al., Fig. 2H (7a, 7b, 7c)) on the inner 
wall of the trench; 

forming a gate electrode (Aoki et al., Fig. 2H (8)) in the trench on the 
insulation film; 

implanting an impurity into the substrate with using the gate electrode as a 
mask after the step of forming the gate electrode (Jin et al., Col. 10, Lines 17-25) 
(Jin et al., Fig. 5A (502)); 

performing a thermal diffusion process for diffusing the impurity so that a 
source region adjacent to the trench (Aoki et al., Fig. 2H (4)) and disposed on a 
surface of the substrate is formed (Aoki et al., Col. 3, Lines 34-38); and 

annealing (Jin et al., Fig. 5A (524)) the substrate at an annealing 
temperature after the step of forming the conductive film (Jin et al., Fig. 5A (502)) 
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(Jin et aL, Col. 13, Lines 44-53), so that a damage in the insulation film is 
removed at the annealing temperature (Jin et al. f Col. 13, Lines 44-53). 



Regarding claim 13, Aoki et al. and Jin et al. disclose the method according to 
claim 11, 

wherein the insulation film (Aoki et aL, Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et aL, Fig. 2H 
(7d)) and lower oxide films (Aoki et aL, Fig. 2H (7e)), 

wherein the trench (Aoki et aL, Fig. 2B (6)) includes a sidewall (Aoki et aL, 
Fig. 2H (side walls of trench (6), having oxide film (7a) disposed thereon)) and 
upper (Aoki et al., Fig. 2H (upper portion of trench (6), having oxide film (7d) 
disposed thereon)) and lower portions (Aoki et aL, Fig. 2H (lower portion of 
trench (6), having oxide film (7e) disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) is 
disposed on the sidewall of the trench (Aoki et aL, Fig. 2H (side walls of trench 
(6), having oxide film (7a) disposed thereon)), the upper oxide film (Aoki et aL, 
Fig. 2H (7d)) is disposed on the upper portion of the trench (Aoki et aL, Fig. 2H 
(upper portion of trench (6), having oxide film (7d) disposed thereon)), and the 
lower oxide film (Aoki et al., Fig. 2H (7e)) is disposed on the lower portion of the 
trench (Aoki et aL, Fig. 2H (lower portion of trench (6), having oxide film (7e) 
disposed thereon)), 
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wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) 
includes a silicon oxide film (Aoki et al., Fig. 2H (7a)), a silicon nitride film (Aoki et 
al., Fig. 2H (7b)) and another silicon oxide film (Aoki et al., Fig. 2H (7c)) (Aoki et 
al., Col. 2, Lines 57-62), and 

wherein the upper (Aoki et al., Fig. 2H (7d)) and lower (Aoki et al., Fig. 2H 
(7e)) oxide films are made of silicon oxide (Aoki et al., Col. 2, Lines 66-67). 

7. Claims 2, 6, 8-10, 14, and 15 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Aoki et al. in view of Jin et al., and further in view of Inagawa et al. 

(U.S. Patent #6455378). 

Regarding claim 2, Aoki et al. and Jin et al. disclose the method according to 

claim 1 , further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 
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wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

Aoki et al. and Jin et al., however, fail to disclose the gate electrode including a 
canopy for covering the upper oxide film so that the gate electrode has a T-shaped 
cross section, and the canopy of the gate electrode having an edge, which is disposed 
at a predetermined distance from an edge of an opening of the trench, and the 
predetermined distance being predetermined not to prevent the source region from 
forming. 

Fig. 16(c) of Inagawa et al. teaches a gate electrode (3(3b)) including a canopy 
for covering the upper oxide film so that the gate electrode has a T-shaped cross 
section (See Fig. 16(c)), the canopy of the gate electrode having an edge (edge of gate 
electrode (3(3b)) coincident with layer (2b)), said edge being disposed at a 
predetermined distance (distance between edge of gate electrode 
(3(3b)) coincident with layer (2b) and edge of trench opening (see Fig. 16(c))) from an 
edge of an opening of the trench, wherein the predetermined distance (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of trench 
opening (see Fig. 16(c))) is predetermined not to prevent the source region (6) from 
forming (Col. 11, Lines 59-60). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
gate electrode of Inagawa et al. into the method of Aoki et al. and Jin et al. One of 
ordinary skill in the art would have been motivated to modify Aoki et al. and Jin et al. in 
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the above manner for the purpose of having more control over the depth of the source 
region (Inagawa et al., Col. 11, Lines 54-60). 

Regarding claim 6, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 5, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 
disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 



Application/Control Number: 1 0/790,21 1 Page 1 3 

Art Unit: 2815 

between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
region (Inagawa et al., Fig. 16(c) (6)) from forming (Inagawa et al„ Col. 11, Lines 
59-60). 



Regarding claim 8, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 7, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 



Application/Control Number: 10/790,21 1 Page 14 

Art Unit: 2815 

disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
region (Inagawa et al., Fig. 1 6(c) (6)) from forming (Inagawa et al., Col. 11, Lines 
59-60). 

Regarding claim 9, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 1 , wherein the device includes a cell region (Inagawa et al, Fig. 2 
(area containing transistor cells (Q))) and a gate lead wire region (Inagawa et al., Fig. 2 
(area containing gate line (3GL)), wherein the cell region (Inagawa et al, Fig. 2 (area 
containing transistor cells (Q))) includes a plurality of cells (Inagawa et al, Fig. 2 (Q)), 
each of which works as a transistor (Inagawa et al., Col. 6, Lines 6-14), and wherein the 
gate lead wire region (Inagawa et al., Fig. 2 (area containing gate line (3GL)) includes a 
gate lead wire (Inagawa et al, Fig. 2 (3GL)) (Inagawa et al., Col. 6, Lines 59-60). 

Regarding claim 10, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 9, wherein the transistor (Inagawa et al, Fig. 2 (Q)) (Inagawa et al., 
Col. 6, Lines 6-14) is an N channel type MOSFET, a P channel type MOSFET or an 
IGBT (Aoki et al., Col. 2, Lines 44-47). 
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Regarding claim 14, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 13, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 
disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
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region (Inagawa et al., Fig. 16(c) (6)) from forming (Inagawa et al., Col. 11, Lines 
59-60). 

Regarding claim 15, Aoki et al., Jin et al., and Inagawa et al. disclose the method 
according to claim 14, but fail to disclose the distance between the edge of the canopy 
and the edge of the opening of the trench being in a range between 0.05 micrometers 
and 0.1 micrometers. 

It would have been obvious to one of ordinary skill in the art to cause the 
distance between the edge of the canopy and the edge of the opening of the trench to 
be in a range between .05 micrometers and .1 micrometers. The claim to the specified 
range in the distance between the edge of the canopy and the edge of the opening on 
the trench constitutes an optimization of ranges. In re Huang, 100 F.3d 135, 40 
USPQ2d 1685, 1688 (Fed. Cir. 1996) 



8. Claims 3, 12, and 16 rejected under 35 U.S.C! 103(a) as being unpatentable over 
Aoki et al., in view of Jin et al., and further in view of Miyazaki (U.S. Patent # 6258640). 

Regarding claim 3, Aoki et al., and Jin et al. disclose the method according to 
claim 1 , wherein the substrate (Aoki et al., Fig. 2H (1 , 2, 3)) is made of silicon (Aoki et 
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al., Col. 2, Lines 48-50), but fails to disclose the annealing temperature being equal to 
or higher than 1 1 50 degrees Celsius. 

Miyazaki, however, teaches an RTA process wherein the annealing temperature 
is equal to or higher than 1 150 degrees Celsius and equal to or less than 1200 degrees 
Celsius (Miyazaki, Col. 10, Lines 26-33). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
annealing temperature of Miyazaki into the process of Aoki et al. and Jin et al. One of 
ordinary skill in the art would have been motivated to modify Aoki et al. and Jin et al. in 
the above manner for the purpose of improving leakage characteristics of the final 
device (Miyazaki, Col. 10, Lines 26-33). 

Regarding claim 12, Aoki et al., Jin et al., and Miyazaki disclose the method 
according to claim 1 1 , and the annealing temperature being 1 150 degrees Celsius 
(Miyazaki, Col. 10, Lines 26-33), but fail to disclose the temperature at which the 
thermal diffusion process is performed or the annealing temperature in the step of 
annealing being higher than the process temperature in the step of performing the 
thermal diffusion process. The examiner takes official notice that it is well known in the 
art to perform thermal diffusion processes at a temperature below 1 150 degrees 
Celsius. 

Regarding claim 16, Aoki et al., Jin et al., and Miyazaki disclose the method 
according to claim 1 1 , wherein the annealing temperature is equal to or higher than 



Application/Control Number: 10/790,21 1 Page 18 

Art Unit: 2815 

1 150 degrees Celsius and equal to or less than 1200 degrees Celsius (Miyazaki, Col. 
10, Lines 26-33). The examiner takes official notice that it is well known in the art to 
perform an annealing process in an inert gas atmosphere. 



9. Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Aoki et al. in 
view of Jin et al., further in view of Miyasaki, and further in view of Inagawa et al. 

Regarding claim 4, Aoki et al., Jin et al., and Miyazaki disclose the method 
according to claim 3, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

Aoki et al., Jin et al., and Miyazaki, however, fail to disclose the gate electrode 
including a canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section, and the canopy of the gate electrode having an edge, which is 
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disposed at a predetermined distance from an edge of an opening of the trench, and the 
predetermined distance being predetermined not to prevent the source region from 
forming. 

Fig. 16(c) of Inagawa et al. teaches a gate electrode (3(3b)) including a canopy 
for covering the upper oxide film so that the gate electrode has a T-shaped cross 
section (See Fig. 16(c)), the canopy of the gate electrode having an edge (edge of gate 
electrode (3(3b)) coincident with layer (2b)), said edge being disposed at a 
predetermined distance (distance between edge of gate electrode 
(3(3b)) coincident with layer (2b) and edge of trench opening (see Fig. 16(c))) from an 
edge of an opening of the trench, wherein the predetermined distance (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of trench 
opening (see Fig. 16(c))) is predetermined not to prevent the source region (6) from 
forming (Col. 11, Lines 59-60). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
gate electrode of Inagawa et al. into the method of Aoki et al., Jin et al., and Miyazaki. 
One of ordinary skill in the art would have been motivated to modify Aoki et al., Jin et 
al., and Miyazaki in the above manner for the purpose of having more control over the 
depth of the source region (Inagawa et al., Col. 11, Lines 54-60). 
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Conclusion 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can normally be reached on Mon-Fri 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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